Metabolic interactions of glucagon and cortisol in man--studies with somatostatin.
The metabolic response to pathophysiologic concentrations of glucagon, induced by glucagon infusion, has been examined in normal man before and after 36-60 hr hypercortisolaemia, induced by administration of tetracosactrin-depot. Glucagon alone increased serum insulin levels twofold but blood glucose was unaltered. Plasma NEFA and blood ketone body concentrations were decreased by glucagon infusion. Tetracosactrin produced a threefold rise in serum cortisol levels and caused mild fasting hyperglycemia and hyperinsulinaemia. Subsequent glucagon infusion had no effect on circulating insulin, glucose, NEFA or ketone body concentrations. Simultaneous infusion of somatostatin, to produce partial insulin-deficiency, unmasked a hyperglycemic action of glucagon (+ 3.8 +/- 0.2 mmol/l at 90 min, p less than 0.02). This glucagon-induced rise in blood glucose was diminished by prior tetracosactrin administration. Tetracosactrin revealed a mild lipolytic action of glucagon in partial insulin deficiency, not apparent in the euadrenal state. Glucagon was equally hyperketonemic during somatostatin infusion before and after tetracosactrin. Thus the hyperglycemic and hyperketonemic actions of glucagon at pathophysiologic levels are restricted to insulin deficiency. Hypercortisolaemia reveals a lipolytic action of glucagon in insulin-deficient man but does not potentiate the hyperglycemic or hyperketonemic effects.